Differential regulation of the expression of 3-hydroxy-3-methylglutaryl coenzyme A reductase, synthase, and low density lipoprotein receptor genes.
The ability of mitogenic stimulation of human T lymphocytes to alter the expression of genes involved in sterol metabolism was examined. Messenger RNA levels for 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, HMG-CoA synthase, and low density lipoprotein (LDL) receptor were quantified in resting and mitogen-stimulated T lymphocytes by nuclease protection assay. Mitogenic stimulation increased HMG-CoA synthase mRNA levels by 5-fold and LDL receptor by 4-fold when cells were cultured in lipoprotein-depleted medium whereas HMG-CoA reductase gene expression was not significantly increased. When cultures were supplemented with concentrations of low density lipoprotein sufficient to saturate LDL receptors, expression of all three genes was inhibited in resting lymphocytes, as effectively as was noted with fibroblasts. Similarly, LDL down-regulated gene expression in mitogen-activated lymphocytes so that mitogenic stimulation did not increase either HMG-CoA reductase or synthase mRNA levels, although LDL receptor gene expression was enhanced. These results indicate that expression of three of the genes involved in sterol metabolism is differentially regulated by LDL and mitogenic stimulation. Moreover, the increase in rates of endogenous sterol synthesis and the activity of HMG-CoA reductase in mitogen-stimulated T lymphocytes cannot be accounted for by increases in HMG-CoA reductase mRNA levels.